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ZERO PRESSURE ACCUMULATION 
CONVEYOR 

This is a divisional of application Ser. No. 07/907,013 
?led on Jul. 1, 1992; now US. Pat. No. 5,316,130 Which, in 
turn, is a continuation-in-part of Ser. No. 07/725,644, ?led 
Jul. 3, 1991, and noW abandoned. 

FIELD OF THE INVENTION 

This invention relates generally to accumulation 
conveyors, and more particularly to an accumulation con 
veyor in Which the delivery, or non-delivery, of the propel 
ling force to the rollers transporting the articles to be 
conveyed along the conveyor bed is pneumatically con 
trolled by sensor assemblies and related circuitry. 

BACKGROUND OF THE INVENTION 

PoWered accumulating conveyors are utiliZed Wherever 
sorting, handling, processing, or other considerations, 
require that the conveyed items either (1) be stopped, or (2) 
bunched up, before proceeding doWn the conveyor bed. 
Conventional accumulating conveyors, Which may be a 
hundred or more feet in length, are usually divided into 
“Zones” that are nominally thirty-six inches in length. Each 
Zone has a mechanism, such as a sensor roller, a mechanical 
trigger, a pneumatic sWitch, a photodetector, etc. that 
engages, and disengages, the driving poWer to the rollers of 
the preceding Zone. When an accumulation operation is 
initiated, an external signal (Which may be provided manu 
ally by a human operator or automatically by a timer control, 
or a computer program) disengages the rollers of the last, or 
discharge, Zone. When the next item travelling doWn the 
conveyor bed depresses the sensor in the discharge Zone, the 
sensor disengages the drive mechanism in the preceding 
upstream Zone. When an item contacts the sensor in the 
preceding upstream Zone, the process is repeated, in a series 
of steps, in each preceding upstream Zone. 

To illustrate, US. Pat. No. 3,612,248, granted Oct. 12, 
1971, to Charles W. Wallis, discloses an accumulating roller 
conveyor comprising a plurality of longitudinally spaced, 
transversely extending article carrying rollers 10 With a belt 
11 positioned beneath the rollers. Pressure rollers 12 are 
normally held in position against the belt to press the belt 
against the article carrying rollers by expansible chambers 
(30) to Which ?uid is supplied. A ?uidic sWitch (16) is 
provided along the path of the articles, and When an article 
is stopped in position overlying the sWitch, the ?uidic sWitch 
functions to de?ate the expansible Chamber, permitting the 
pressure rollers to move aWay from the belt, so that rotation 
of the article-carrying rollers is interrupted. 
US. Pat. No. 3,768,630, granted Oct. 30, 1973 to R. A. 

InWood et al, discloses a poWered roller accumulator con 
veyor having a poWered propelling member, such as belt 16, 
passing through a plurality of independent accumulating 
Zones (Zones A, B, C, etc.) arranged along the conveyor. The 
propelling member is shiftable betWeen driving, and non 
driving, positions (compare FIGS. 3 and 4), With respect to 
the poWered rollers 14 by vertically. shiftable, supporting 
rollers 18, operated by pneumatically poWered actuators, 
such as tube-like member 30 and support plate 32, that 
engage one end of shaft 20 for roller 18. Each actuator is 
controlled by a series of valves 100 connected to a source 
122 of ?uid pressure, as shoWn schematically in FIGS. 7 and 
8. 

In the accumulating position of FIG. 7, each actuator is 
connected through an article-detecting sensor-operated 
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2 
valve 44 to the source of ?uid pressure. The plunger 66 of 
valve 44 is in?uenced by sensor roller 49 that pivots ?ange 
58 relative to the plunger, When a parcel contacts the roller. 
The shank 99 of the plunger 66 cooperates With ball valve 
86 to control the ?oW of ?uid aWay from the actuator 30. 
Each sensing assembly 46 is biased upWardly by spring 62 
above the plane of the pressure rollers to be contacted by 
each object moving along the accumulator conveyor, as 
shoWn in FIG. 2. In an override or discharge position, shuttle 
valves 100 associated With each actuator are series con 
nected to the source of ?uid pressure, through a main control 
valve (such as three-Way valve 131). The valves and are 
operative to direct the ?oW of ?uid from the sensor operated 
valve 44, to energiZe each of the actuators 30, in each of the 
Zones, to shift all of the operating Zones into driving 
position. 
US. Pat. No. 3,840,110, granted Oct. 8, 1974, to R. P. 

Molt et al, discloses a live roller, Zero pressure accumulation 
conveyor 11, including a drive shaft 16 and a plurality of 
axially aligned countershafts 20. Each countershaft is driven 
by the drive shaft through a clutch 25 for selective poWer 
transmission to individual groups of conveyor rollers 14. 
Each group of rollers has, at its doWnstream end, a trigger 
device 51 (FIGS. 8 and 9) Which senses the presence of a 
conveyed article. The trigger devices, Which are operatively 
associated With air valves 52, 53, operate to selectively 
engage, and disengage, the clutch associated thereWith, to 
achieve, and maintain, the desired spicing betWeen articles 
being transported on the conveyor. Preferably, dual trigger 
devices (51x; 51y) are used in a manner Which requires 
coincident actuation of both trigger devices before the clutch 
associated With a given group of rollers is disengaged (note 
column 3, line 63—column 4, line 5). 
US. Pat. No. 4,108,303, granted Aug. 22, 1978, to R. K. 

Vogt and M. A. Heit, discloses an accumulator conveyor that 
includes a plurality of article accumulating Zones A—E 
extending betWeen the infeed and discharge ends of the 
conveyor. Each Zone of the conveyor includes at least one 
poWer transmission assembly 17. All of the assemblies are 
poWered by a single ?exible drive member, such as an 
endless chain 56a, 56b. Each poWer transmission assembly 
includes a ?uid ram 36, With a ?exible diaphragm 58, Which 
cooperates With a poWer Wheel 37 to move that poWer Wheel 
into, and out of, driving engagement With the article pro 
pelling member(s), such as rollers 11, Within the Zone that it 
serves. Operation of the transmission assemblies is con 
trolled by a ?uid control circuit 80. The ?uid control circuit 
is in?uenced by sensor devices 18, Which provide sensor 
valve 33, With a mechanical signal indicating Whether, or 
not, an article is present, or absent, from a particular Zone; 
the signal activates, or deactivates, the transmission assem 
blies 17 Within the Zone. As shoWn in FIG. 1, each sensor 
device 18 includes a sensor roller 19, a bracket 20, and a 
spring 28 for urging the sensor device to an operative 
position slightly above the plane of the upper surface of the 
rollers and/or roller bed. 

Other accumulator conveyors are disclosed in US. Pat. 
No. 4,109,783, granted Aug. 29, 1978, to Robert K. Vogt; in 
US. Pat. Nos. 4,344,527 and 4,473,149, granted to Robert 
K. Vogt and Martin A. Heit, on Aug. 17, 1982 and Sep. 25, 
1984, respectively. 

BRIEF DESCRIPTION OF THE INVENTION 

Under most circumstances, an item traveling along the 
bed of a knoWn accumulating conveyor Will strike the roller, 
or trigger, or other sensing member, of the sensor assembly 
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associated With each successive Zone. The roller Will be 
depressed by the Weight of the item, and Will cycle, 
momentarily, the drive disengagement mechanism associ 
ated With the preceding upstream Zone. Thus, for any given 
length of known accumulating conveyor, each sensor assem 
bly Will be actuated by each conveyed item. 

This in?exible relationship in knoWn accumulating con 
veyors results in inef?ciency of operation, for the conveyed 
items are spaced out at least a Zone apart, and because 
compressed air, or any other source of energy used to 
operate the sensor roller and drive engagement assemblies, 
Will be Wasted. Furthermore, the repeated, high speed strik 
ing of the items against the sensor roller, and the cycling of 
the drive engagement system, causes signi?cant noise. The 
noise problem is accentuated in Warehouses, distribution 
centers, assembly lines, and the like, Where several convey 
ors are used side-by-side, and the noise build-up becomes 
intensi?ed. 

Even more signi?cantly, the repeated, high speed, and, in 
some instances, almost constant operation of the sensor 
assemblies and drive disengagement mechanisms, contrib 
utes to increased maintenance requirements, and reductions 
in the operational life of the conveyor. 

To counteract the knoWn shortcomings of conventional 
accumulating conveyors, the instant invention contemplates 
sensor assemblies that may be loWered beloW the operating 
plane of the conveyor rollers, and raised, When needed, into 
an operative position above the operating plane of the 
conveyor rollers. Thus, the sensor assemblies, and the drive 
disengagement mechanisms controlled thereby, are not 
cycled continuously. The as-needed operation of the sensor 
assemblies, and drive disengagement mechanisms, enhances 
the ef?ciency of the conveyor, reduces the maintenance 
requirements, and extends considerably the operational life 
of the instant accumulating conveyor. Asigni?cant reduction 
in operating noise is also realiZed, and the reduction in 
component Wear is unprecedented. 

The instant accumulating conveyor is versatile, for the 
items accumulated on the discharge Zone may be released 
therefrom in a singulation mode (serial fashion), or in a slug, 
or ganged fashion. In either event, the conveyor operates 
smoothly, With high throughput, and minimum spacing 
betWeen items, yet Without pressing against adjacent items 
With any force (Zero pressure accumulation). 

Furthermore, the instant accumulating conveyor is con 
trolled by pneumatic circuitry that is operatively associated 
With the sensor assemblies for each Zone; a valve is situated 
next to the bracket of each sensor roller assembly and is 
operated thereby. The pneumatic circuitry enables the driv 
ing mechanism in the preceding upstream Zone of the 
conveyor to be disconnected rapidly and smoothly. 

The instant sensor assembly includes a piston that moves 
Within a cavity de?ned in the sensor bracket to extend a rod 
that raises or loWers the sensor roller. Upon movement of the 
sensor bracket the rod also operates an adjacent valve 
retained in a bracket secured to the frame of the conveyor. 
The valve is incorporated into the pneumatic circuitry for the 
preceding Zone, and the valve operates a pneumatic actuator 
in the preceding Zone. An endless chain extends betWeen 
opposite ends of the conveyor, and the chain, When elevated, 
contacts, and drives, the rollers in the conveyor bed. Pneu 
matic actuators are located in each Zone. Consequently, 
When the actuators are pressuriZed, the endless chain in the 
Zone in question, is elevated and drives the rollers in that 
Zone. The reverse is true, When the sources of pressuriZed air 
for each actuator is diverted, or bled to atmosphere, so that 
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4 
the actuator is retracted and poWer is removed from the 
conveyor rollers in that particular Zone. The retraction of the 
actuator alloWs the endless belt to move aWay from the 
rollers in the Zone under consideration. 

The sequence of steps for operating the instant accumu 
lating conveyor also represents a marked departure from 
knoWn conveyors. For example, the proposed method calls 
for normally maintaining the roller assemblies in a 
depressed, or loWered position, beneath the level of the 
conveyor bed. A command to “prime”, or raise, the sensing 
assemblies to operative position, is given only When neces 
sary. Such method of operation contrasts starkly With the 
prior art technique of continuously maintaining the sensing 
assemblies, in primed or operative position, With the sensing 
element (usually a roller) extending above the plane of the 
conveyor bed. 

Other signi?cant advantages and advances realiZed by the 
instant accumulating conveyor, When contrasted With knoWn 
accumulating conveyors, Will become apparent from the 
ensuing description of the invention, When construed in 
harmony With the accompanying draWings, 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top plan vieW of a portion of an accumulating 
conveyor constructed in accordance With the principles of 
the present invention; 

FIG. 2 is a side elevational vieW of the portion of the 
accumulating conveyor depicted in FIG. 1; 

FIG. 3 is an end vieW of the accumulating conveyor, on 
an enlarged scale relative to FIGS. 1 and 2, such vieW being 
taken along line 3—3 in FIG. 1, and in the direction 
indicated; 

FIG. 4 is a perspective vieW of a portion of the accumu 
lating conveyor of FIGS. 1—3, With fragments of the rollers 
broken aWay, to reveal, inter alia, a drive chain, a primary 
sensor bracket, a sensor roller, a valve operatively associated 
With the bracket, and a secondary sensor bracket; 

FIG. 5 is an exploded perspective vieW of the primary 
sensor bracket of FIG. 4, such vieW being taken on a greatly 
enlarged scale; 

FIG. 6 is a vertical, cross-sectional vieW of a fragment of 
the accumulating conveyor, on an enlarged scale, such vieW 
being taken along lines 6—6 in FIG. 1 and in the direction 
indicated; 

FIG. 7 is an exploded, perspective vieW of a sensor 
assembly including a sensor roller, a roller, a primary 
bracket, and a secondary bracket; 

FIG. 8 is a perspective vieW of a length of the drive chain 
for the accumulating conveyor; 

FIG. 9 is a top plan vieW of the length of drive chain over 
a fragment of the drive sprocket; 

FIG. 10 is a vertical, cross-sectional vieW of the drive 
chain and a fragment of the drive sprocket about Which the 
drive chain passes, such vieW being taken along line 10—10 
in FIG. 9 and in the direction indicated; 

FIG. 11 is a side elevational vieW of a feW links in the 
drive chain; 

FIG. 12 is a vertical, cross-sectional vieW of the drive 
chain, such vieW being taken along line 12—12 in FIG. 11 
and in the direction indicated; 

PIG. 13 is a top plan vieW of the fragment of drive chain 
shoWn in FIG. 11; 

FIG. 14 is a bottom plan vieW of a pad that is engaged 
With the roller links of the drive chain; 






























